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DETAILED ACTION 



Claim Rejections - 35 USC §103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The Examiner has respectfully withdrawn the previous rejections of claims 1, 2, 5-7, and 
13 under § 103(a) as unpatentable over Nguyen et al (U.S. Patent Application PubUcation No. 
US 2002/0004883) and claims 3, 4, 9, 10, 14, and 15, also under §103(a), as being unpatentable 
over Ito et al. (U.S. Patent No. 6,408,359) in view of D'Errico (U.S. Patent No. 6,314,503). 
These rejections were purported as being —silent and apparently maintained— according to page 
8 of the Applicant's amendment filed 21 April 2004 (Paper No. 7), To clear the record, the 
Examiner had withdrawn the aforementioned rejections and had thus rejected claims 1,2,5-8, and 
1 1-13 under §103(a) as being unpatentable over Otterness et al. (U.S. Patent No. 6,654,831) in 
view of Nguyen, claims 3 and 4 under §103 (a) as being unpatentable over Otterness in view of 
Nguyen in further view of Allen (U.S. Patent No. 5,151,990), claims 9 and 14 under §103(a) as 
being unpatentable over Otterness in view of Nguyen in further view of Burgess (U.S. Patent No. 
5,796,633), and claims 10 and 15 under § 103(a) as being unpatentable over Otterness in view of 
Nguyen, in further view of Burgess in further view of Komachiya et al. (U.S. Patent No. 
6,571,314). Further, the Examiner had rejected clainns 1, 2, 5-8, and 1 1-13, under §103(a) as 
being unpatentable over Ito et al. (U.S. Patent No. 6,408,359) in view of Otterness and claims 
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3,4,9,10,14, and 15, under §103(a) over Ito in view of Otterness in further view of D'Errico (U.S. 
Patent No. 6,654,831). 

As per Applicant's amendment filed 24 April 2004 (Paper No. 7), the Examiner 
respectfully withdraws the rejections of claims 1,2,5-8 and 11-13 under § 103(a) as being 
unpatentable over Otterness in view of Nguyen as well as the rejections under § 103(a) over Ito in 
view of Otterness, claims 3 and 4 under §103 (a) as being unpatentable over Otterness in view of 
Nguyen in further view of Allen, claims 9 and 14 under §103 (a) as being unpatentable over 
Otterness in view of Nguyen in further view of Burgess, claims 10 and 15 under §103 (a) as being 
unpatentable over Otterness in view of Nguyen in further view of Burgess in further view of 
Komachiya and claims 3,4,9,10,14, and 15, under §103(a) over Ito in view of Otterness in further 
view of D'Errico. 

Amended claims 1, 2, 5-8, and 11-14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ito et al. (U.S. Patent No. 6,408,359) in view of Otterness et al. (U.S. Patent 
No. 6,654,831) in further view of D'Errico (U.S. Patent No. 6,314,503). 

(NEW) As per claims 1, 8, and 14 the examiner is referring to a -consolidated storage 
array— as the system of figure 1 combined with the —storage arrays—, the storage arrays 
comprising storage devices 1807a- 1807c with controller 1806a and storage devices 1807d-1807f, 
respectively, of figure 5. Virtual data volumes (or —logical data volumes—) are distributed 
equally to each storage array and also to each storage device within the array (column 3, lines 
40-53). The examiner is referring to a —host device— as the external device, which can run 
software applications for a Video-On-Demand service (column 1, lines 21-24), which sends the 
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file creating request to the Destination Determining Part 1803 (figure 1) of the consohdated 
storage array. The external device sends a —file- (or virtual data volume) request that includes 
information specifying the number (size) of storage locations of the virtual data volume to the 
Destination Determination Part (1803 of figure 1) of the consohdated storage array (column 3, 
lines 43-49), The examiner will refer to this information as the -performance requirement— of 
the virtual data volume. As mentioned above, Ito states that the virtual data volume is spread 
equally throughout the storage arrays and storage devices so that the consolidated storage array 
can respond to a read request at a high speed, since access requests do not concentrate on specific 
storage devices nor specific storage array. Therefore, the performance capability (bandwidth 
and/or physical volume size) of a single array is less than that of the collective storage arrays 
comprising the consolidated storage array. Further, it can then been seen that the virtual data 
volumes' performance requirements exceed the performance capabilities of a single storage array 
because they span across the storage arrays in the system of Ito. 

(Previous Action) Ito lacks the ability to have a controller 1806 (figure 5) resume the 
responsibilities of writing and reading data of another controller if that controller fails or 
malfunctions. Ottemess shows a system in figure 5 that equips redundant controllers 302 to a 
plurality of storage devices (data spans 358), and each controller being able to access each other 
controller's plurality of storage devices upon failure of a controller (column 8, lines 22-29). 
Therefore it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have combined the consolidated storage array system as taught by Ito 
with the teaching of multiple redundant —master— controllers as taught by Ottemess in order to 
have been able to have been able to re-direct an I/O request directed to a failed controller to an 
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active controller (column 8, lines 28-29) and further to have been able to access a failed 
controller's storage devices (data span 358). Such a configuration would have allowed the 
storage array (combination of controller 1806b with storage devices 1807d-f, for example) of the 
consolidated storage array of Ito (figure 5) to have accessed the storage devices 1807a-c when a 
failure or malfunctions is detected with controller 1806a. Such a configuration would have 
increased data reliability and to have allowed any controller to fail in the consolidated storage 
array without data loss (column 8, lines 36-38 of Ottemess). 

(Previous Action) The Examiner is considering the combination of a controller 302 with 
its respective disk span 358 as being the equivalent to the storage array structure of Ito. Figure 6 
of Ottemess shows the design of controllers 302 of figure 5. As can be seen, Ottemess includes 
the data management software portions of figure 1 of Ito (elements 1801-1803) in Otterness' 
controller 302 - figure 6 (elements included in RAM memory 332). Further, Ottemess includes 
an I/O interface (1808, figure 5 of Ottemess) in each controller 302 (element 310 of figure 6 of 
Ottemess). Thus it could have been seen with the teachings of Ottemess that each -storage 
array— of modified Ito would have had included the data management elements of figure 1 of Ito 
and the I/O interface 1808 of Ito's figure 5, 

(Previous Action) Regarding amended claim 1, lines 8-9, and amended claim 8, line 14, 
Ottemess states in column 8, lines 9-40, that any active controller (of a —storage array—) of 
figure 5 can be a —primary device— and can transfer data, thus the modified controllers 1806 of 
Ito could have performed the same with the applied teaching by Ottemess. 

(Previous Action) Regarding amended claim 1 , line 27, as discussed above, the Examiner 
is considering the combination of the modified controller of Ito 1806 (which with the teaching of 
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Ottemess includes I/O interface 1808 and data management software (1801-1803 of figure 1 of 
Ito)) and the storage devices 1807 to be a --storage array--; thus, the method of amended claim 1, 
as taught by Ito, could have been performed by the controller 1 806 of an active (primary) device 
of modified Ito. 

(Previous Action) Regarding amended claim 1, lines 28-29, and amended claim 8, lines 
33-34, Ottemess states in column 8, lines 39-41, that any —storage array— can become an active 
[primary] device if a [primary] device fails and take over for the failed device. 

(Previous Action) Modified Ito's system indirectly would have analyzed the storage 
arrays for their performance capabilities (physical volume size, or remaining volume size in this 
instance) by keeping track of empty storage locations in the Empty Area Managing Part (1802 in 
figure 1). This part manages the empty —blocks- (storage locations not containing data 
associated with a virtual data volume) of each of the storage devices using an address of each 
empty storage location as well as first and second identifiers, which identify a specific storage 
device and specific storage array, respectively (refer to column 3, lines 19-39). 

(Previous Action) The Destination Determination Part (1803 of figure 1) selects and 
configures locations from each of the storage devices of each storage array by utilizing the 
information provided by the Empty Area Managing Part and the Configuration Managing Part 
(1801 of figure 1), which manages the number of storage devices and respective identifying 
information of the system. The flow chart of figure 6 shows a method used to select and 
configure empty storage locations by selecting a set number of locations per loop cycle (steps 
S2305-S2307), allocating them for the virtual data volume (step S2308), comparing the number 
of locations allocated to the number requested in the performance requirement for the volume 
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sent by the host (step S2309), and selecting and configuring more locations if the number 
allocated is less than the number requested. Thus the method of figure 6 shows how the 
performance requirements (size of volume requested by the host) are met by the consolidated 
storage area system in figure 5 (see column 3, lines 19-39). 

(Previous Action) Volume information would have been created and managed by the 
system in the address position file such like element 2401 of figure 7. Each virtual data volume 
has an address position file associated with it (column 11, lines 11-17). It is inherent that once 
the virtual data volume is created among the storage arrays and the storage devices that the 
applications running on a host device, which sent the volume request to the system of Ito, would 
have used the allocated storage locations to store and retrieve data. Address position file 
(volume information) is sent from the consolidated storage array to the host device. The I/O 
control unit 1 808 distributes the data inputted from the external device of the host to the storage 
device control units (1806a and 1806b). These control units then write the data to the allocated 
storage locations (refer to column 8, hnes 54-61). As discussed above, the Examiner is 
considering the I/O control unit 1808 (interface) and the storage device control units to be 
comprised in the controllers 302 of the storage arrays as shown in figure 5 of Ottemess. 

(Previous Action) Regarding claim 8, the Configuration Managing Part 1801 of figure 1 
stores the number of storage devices and respective identifying information, and as has been 
mentioned above, is being considered by the Examiner to be integrated into the controllers of the 
storage arrays, as taught by Ottemess in figure 6. Thus it could have been seen that a -CSA 
primary device- (one of the storage arrays, is connected to all other the storage arrays as shown 
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in figure 5 of Ottemess. Finally, the examiner refers to the collection of the host, consolidated 
storage array, and the CSA primary device as a —storage area network--. 

(NEW) Regarding claim 1, lines 21-26, claim 8, lines 27-32, and claim 14, lines 7-14, 
Ito states that although data is distributed to all storage devices in each storage array of the 
embodiment described in the above rejections, an alternate embodiment could have data 
distributed to specific storage devices in each storage array (column 11, lines 65-67). Ito does 
not disclose in either embodiment a method for monitoring the data transfer performance, which 
the examiner is referring to as a —performance capability—, of the storage arrays in order to 
determine whether the storage arrays are performing within a predetermined range of the 
maximum -performance capability— of each array. Additionally, Ito does not disclose a method 
to alleviate the condition of an array performing within its predetermined maximum capability 
(or maximum data transfer) by adjusting [at least a portion] of the data between the logical 
volume of the over-performing (—first—) storage array and another (-second—) storage array. 

(Previous Action) D'Errico teaches in column 3, lines 49-63, that in a system with 
multiple storage devices a performance condition can be detected (hence monitored) and 
alleviated by the re-distribution of system data between the multiple storage devices. 
Specifically, D'Errico teaches that in a system with a plurality of storage devices, a method 
comprises the steps of (A) detecting a segment in the storage system that is accessed frequently 
and sequentially (a virtual volume) and is stored on one of the plurality of storage devices and 
(B) in response to step (A), splitting the large data segment into at least two smaller data 
segments that can be accessed in parallel from at least two of the plurality of storage devices, 
thereby improving the performance of the overall system. 



Application/Control Number: 09/732,003 Page 9 

Art Unit: 2186 

(NEW) D'Errico further states in column 8, lines 47-51, that the detection (monitoring) 
and splitting (adjustment of a portion [hotspot] of a logical volume) can be performed by in the 
disk controllers 7a-7b and storage bus directors 9 (figure 1). Because the primary (master) 
controller of the modified system of Ito directs the distribution of data and controls what the 
other [slave] controllers do with the data (column 4, lines 57-62, of Ottemess), it would have 
been seen by one having ordinary skill in the art that the primary controller of modified Ito 
would have controlled the monitoring and adjusting (of the logical volume hot spot) as taught by 
D'Errico since D'Errico teaches that he monitoring and adjusting occurs in the disk controllers. 

(NEW) Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to incorporate the teaching of D'Errico to the data storage system of 
Ito, in order to alleviate the burden of an array that is performing within its predetermined 
maximum performance capability by reallocating the virtual data volume that is causing the 
increase in the data transfer performance of the array, by migrating a portion of the virtual data 
volume to at least a second storage array. Specifically D'Errico 's method should have been 
incorporated into the consoUdated storage array's —storage arrays— (combination of modified 
Ito's controllers 1806 with their respective storage devices 1807) since it performs all of the 
managing procedures of the storage arrays and virtual data volumes, as has been described above 
(and taught by D'Errico in column 6, lines 47-51). The teaching of D'Errico would have 
allowed the modified system of Ito to migrate frequently accessed data (data with a detected high 
transfer performance), by adjusting a portion of the logical volume (hotspot), and have 
distributed it among other storage arrays and devices (column 6, line 60 - column 7, line 15 of 
D'Errico). Thus, an increase in the amount of data that could have been accessed by an 
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application using the data storage system of modified Ito in the same amount of time would have 
been achieved. Further, the splitting of the virtual data volume among the storage arrays and 
devices would be transparent to the host (and therefore the apphcation running on the host). This 
aspect is advantageous since the method of D'Errico could have been performed automatically 
without requiring modification to the application running on the host device, and without 
requiring manual intervention [by the a system operator] (refer to column 6, lines 60-67 thru 
column 7, line 15). Therefore, it could have been seen that the teaching of D'Errico would have 
reduced the burden of the data system by increasing the rate at which data could have been 
accessed, thus improving system performance by splitting a virtual data volume among storage 
arrays and storage drives while the division would have remained transparent to the host that 
would have utilized the data system of Ito. 

(Previous Action) Regarding amended claim 14, the rejections of lines 15-18, follow the 
rejection of amended claim 1, lines 27-29. 

(Previous rejection) As per claim 2, as has been shown in the rejection for claims 1 and 8 
above of Ito, an external device (of a host) issues a file (or virtual volume) create command to 
the Destination Determining Part of the — consoHdated storage array—. Once the volume has 
been allocated, the CSA sends the address position file (volume information) to the host device 
to enable the applications running on the host to utilize the allocated volume to store and retrieve 
data. 

(Previous rejection) As per claims 5 and 11, as has been shown in the rejection for 
claims 1 and 8 above of modified Ito, the external system specifies the size requirement for the 
virtual data volume by the number of storage blocks (locations) it needs in order to sufficiently 
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store its data (see column 5, lines 43-49). Further, as has been stated, the examiner is referring to 
the -size-- of the volume to be the -performance requirement— of the volume. 

(Previous rejection) Regarding claim 11, Ito is referring to a user as something that is 
utilizing the storage device management system to access (store/retrieve) data. In one example, 
the system of modified Ito is being used in a Video-On-Demand system as a video server. In this 
case, it could have been seen that the —user— could be a — cUent— of the server and is requesting 
a video object and would therefore read data from modified Ito's system. More indirectly, the 
Examiner is interpreting a user to be the person controlling the —client— wishing to access the — 
videos— contained on the system of modified Ito. 

(Previous rejection) As per claim 6, as has been detailed in the rejection for claims 1 and 
8 above, the Destination Determining Part of the -consolidated storage array- allocates storage 
locations within each storage device of each storage array for each request for a virtual data 
volume. The software application running on the external device of the host sends data through 
the external device and supplies it to the I/O control unit (1808 of figure 5) which then sends the 
data, using the address position file (volume information) received from the consolidated storage 
array, to the respective storage device control units (1806a and 1806b). The examiner is 
referring to this procedure as —striping— data from the host device since the data is not written a 
specific storage device nor specific storage array. 

(Previous rejection) As per claim 7 and 12, the same definition of striping as defined in 
the rejection for claim 6 is herein used for claim 7 and 12's rejection. Further, a -striping 
definition- in incorporated into the address position file (volume information) that is created and 
sent from the Destination Determining Part (1803 of figure 1) of the consolidated storage array. 
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This -striping definition— supplies the host's I/O control unit 1808 with the address of the 
allocated storage locations of the virtual storage array so it can begin sending the data received 
from the host's external device to the respective storage control units 1806, which write the data 
to the storage devices 1807. 

As per claim 13, lines 1-6, the same rejection for amended claim 1 is applied. 

(Previous Action) Regarding claim 13, lines 7-9 and 12-13, as has been shown in the 
rejection for claims 1 and 8 above of Ito, an external device (of a host) issues a file (or virtual 
volume) create command to the Destination Determining Part of the 

-consoUdated storage array—. Once the volume has been allocated, the CSA sends the address 
position file (volume information) to the host device to enable the apphcations running on the 
host to utilize the allocated volume to store and retrieve data. 

(Previous Action) Regarding claim 13, lines 10-11, the rejection follows the rejection for 
amended claim 1, lines 8-9. 

(Previous Action) Regarding claim 13, lines 13-18, as has been detailed in the rejection 
for claims 1 and 8 above, the Destination Determining Part of the —consolidated storage array- 
allocates storage locations within each storage device of each storage array for each request for a 
virtual data volume. The software application running on the extemal device of the host sends 
data through the extemal device and supplies it to the I/O control unit (1808 of figure 5) which 
then sends the data, using the address position file (volume information) received fi*om the 
consolidated storage array, to the respective storage device control units (1806a and 1806b). The 
examiner is referring to this procedure as —striping— data from the host device since the data is 
not written a specific storage device nor specific storage array. 
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(Previous rejection) Further, a --striping definition— in incorporated into the address 
position file (volume information) that is created and sent from the Destination Determining Part 
(1803 of figure 1) of the consolidated storage array. This -striping definition- supplies the 
host's I/O control unit 1808 with the address of the allocated storage locations of the virtual 
storage array so it can begin sending the data received from the host's external device to the 
respective storage control units 1806, which write the data to the storage devices 1807. 

(NEW) Regarding claim 13, lines 19-23, the rejection follows the rejection of claim 1, 
lines 21-26. 

(Previous Action) Regarding claim 13, lines 24-27, the rejection follows the rejection for 
amended claim 1, lines 24-27. 

Response to Amendment 

In response to Applicant's amendment filed 21 April 2004, the Examiner has cancelled 
the previous rejections under §103(a) as stated above, and has rejected claims 1,2,5-8, and 1 1-14 
under § 103(a) as being unpatentable over Ito et al. (U.S. Patent No. 6,408,359) in view of 
Ottemess et al. (U.S. Patent No. 6,654,831) in further view ofD'Errico (U.S. Patent No. 
6,3 14,503). The Examiner has further cited column 8, lines 47-5 1, ofD'Errico to teach the 
added limitations to the claims. 

Claims 3,4,9,10, and 15 have been cancelled. 
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Response to Arguments 



Applicant's arguments with respect to claims 1,8,13, and 14 on page 10 of the 
amendment (paper #7), filed 21 April 2004, have been considered but are moot in view of the 
new ground(s) of rejection. Applicant's amendments to claims 1,8,13, and 14 have changed the 
scope of claims. As noted in the Advisory Action (Paper #8), mailed 29 April 2004), the 
Examiner considers the terms -migrating- and -adjusting— to differ in terms of the art. 
Therefore, the scope of the claims has changed. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shane M Thomas whose telephone number is (703) 605-0725. 
The examiner can normally be reached on M-F 8:30 - 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt M Kim can be reached on (703) 305-3821 . The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published apphcations 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Shane M. Thomas 
June 7, 2004 




